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April 2, 1850. 

W I L L I A M   C U B I T T ,  President,  in  the  Chair. 

T h e  following  candidates  were  balloted  for  and  duly  elected :- 
George  Barclay  Bruce,  and  George  Remington,  as  Members; 
Charles  Chrktopher  Carleton  hynes,  Charles  Cowper,  George 
Donaldson,  William  Johnson,  George  James  Munday, and William 
Taylor,  as Associates. 

KO. 827.--"Description  of a Vertical  Lift  Bridge,  erected over 
the  Grand  Surrey  Canal, 011 the  line of the  Thames  Junction 
Branch of the  London,  Brighton,  and  South  Coast Railway." 
By  Robert  Jacomb  Hood, M. Inst.  C. E. 
The  Act  of  Parliament  for  this  short  branch was obtained  by  the 

late  London  and  Croydon  Railway  Company,  in  the session of' 1846, 
in which year it passed into  the  hands of the  amalgwnated 
London,  Brighton,  and  South  Coast  Railway Company. I t s  object 
is to  connect  the  main  line  of  the  London  and  Croydon  Railway, a t  
New Cross, with  the  river  Thames,  at  the  Grove  Lane  Dock, adjoin- 
ing the  Deptford  Victualling  Yard.  Thongh  but a mile in length, 
it  involved  two  crossings  over  the  Grand  Surrey  Canal, besides 
passing urlder the  main  lines of both  the  Greenwich  and  the  Brighton 
Railways.  One of the  crossings  over  the  Grand  Surrey Canal was 
rendered necessary, partly  to avoid interference  with  the  then con- 
templated  atmospheric  line,  which  was  to  have  been laid  on the 
north-east  side of the  embankment  of  the main line  of  the  London 
and  Brighton  Railway,  and  partly  to  keep up a direct  commuuica- 
tion  with  the  Cold  Blow  Wharf;  and as this  crossing  occurred 
immediately  after  passing  under  the  Erighton  Railway,  in  which 
distance  an  occupation-road  was  intercepted, which had been hitherto 
carried  over  the  canal  by  an  old swing-bridge, it was  necessary to 
adopt  some  description of opening  bridge, which should  admit of 
the  free passage of  barges  along  the  canal.  Accordingly  the -4ct 
provided, that  the  Company should construct a swing-bridge,  to  carry 
both  the  railway and the  occupation-road,  and should remove  the old 
bridge ; at  the  same  time it was further  enacted,  that  no  more of the 
Canal Company's land  should  be  taken,  than was absolutely  requisite 
for laying  the  rails upon. 

In  preparing  the  plans  for  the  formation of the line, this  clause 
presented  an  obstacle  to  the  construction  of  the  ordinary  form  of 
swiug-bridge, ;IS the  ground  that  must  necessarily  be occupied by 
the  land-half, or counterpoise of the  bridge, when opened, would 
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304 VERTICAL LIFT BRIDGE. 

most  probably have  been  withheld by the  Canal  Company, nnder the 
powers of the  Act. I t  therefore became  necessary to  devise snch a 
bridge as would meet  this  objection. Of those  heretofore  constructed, 
there  appeared  little  choice  between  the “ telescope” bridge,  examples 
of which exivted over  the  canal  at  Wolverton, a d  over  the  rivers 
Ouse and Arun,  near  Lewes  and  Arundel ; and the “ bascule,” or 
draw-bridge, nnost commonly  adopted on the  Dutch canals, as well 
as on several  of the old navigations  in  this  country. The  former 
kind was inapplicable,  for  the  same reasons  as already  given for the 
swing-britlge,  and  the  latter appeared to offer less advantages, bofh 
as to efficiency and econonly, than  the  plan which the  Company 
was  advised by their  Engineer  to adopt, and which  is now submitted 
for consideration. 

This  bridge, which has nnw geuerally obtained the  name of a “ ver- 
tical lift bridge,”  consists  simply of a rectangular  platform of timber, 
carrying on one  side a line  of  rails,  and on the  other, a roadway for 
carts,  and  resting, when down, upon piles  driven into a bed of hard 
gravel, which  was met  with at a depth of‘ about 20 feet  below the 
water-line. This  platform is suspended at  the  four  corners by wire 
ropes,  which pass over  pulleys fixed on four pairs of cast-iron 
standards  (also  supported on  piles), and  are  then  attached  to drum.;, 
ea.ch pair of which are keyed  on to  the  same  horizontal  shaft, 1yi:tg 
a few inches  under  the rail and road  level. Uporl the  same  shafts 
are also fixed six other  drums of equal  diameter,  carrying, upon 
coils  of  wire rope, balance  weights,  intended  to assist  in raising  the 
platform, and  which  move up atrtl down cast-irorl cylinders,  or wells 
prepared to receive  them.  Motion is given  to  one end of each shaft, 
by means  of silhple hand-gearing,  consisting of a train of wlleels arid 
pinions, by whiclt the power is rnnltiplied tn.enty-siy times. 

The platform consists of four beams of t i ~ ~ ~ b e r ,  the  pair whicll 
ca.rry the  rails  being stronger than  the otllers.  Tlrese beams are 
under-trussed  with  wrought-iron rods and cast-iron s:lddles, anti ;tre 
secured at  each em1 upon two  stout oak transoms, or sole-pieces ; 
and  the whole system of framing is rendercd  perfectly rigicl by 
dia.gona1 ties and braces of iron  and wooil. 

The  flooring is formed of 3-inch deals,  grooved and torlgned with 
strong iron  hoping,  and  projected beyond the  outside  girders, SO as 
to give  standingroom  clear of a passirlg train.  TtIe krand-railing 
and fence  between the  two roads  is  of wrought-iron rods passing 
through  cast-iron  stanchions, which are secured or1 the  underside of 
the  planking to a wrought-iron  plate  ruuning  the  whole len@h of 
the platform, and serving to g i v e  additional  strength to the pro- 
jecting footway. The bridge  rails for the  line of railnay are screwed 
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dowu tlnouyll  the  planking  to  the  girders,  and  tlle  other  half of the 
platform is furnisi~ed with two longitudiual  timber  kerbs, placed 
olitsitle the U heel-tracks, and  cross-ribs for pl.ovidiug a footllold for 
tlie houses. T h e  outside  wid~11 of the  platform is 235 feet,  equally 
divided  between the  railway  and  the  road, and the  length  is 35 feet ; 
but  the  clear waterway in  the  canal is only 21 feet on the square, the 
additional  length  arising from the  direction of the  line  being  slightly 
askew to  the  canal,  and from the necessity of leaving a clear width 
of 53 fe6t for a towing-path on the  north bank. The  level of the 
rails upon the  bridge,  wt~en down, is 4 feet 24 inches  above  the 
highest  water-line,  and  the  platfortn is capable of being  laised so as 
to give a clear headway (Jf 9 feet 6 inches below the teusion rods, 
wl~ich was the  height  required  by  the  Act  for  the fixed bridge  erected 
over  the  same anal ,  at  the second crossing  near  Deptfoid. T h e  
weight of the  entire  platfontl, wit11 all  the fittings  conlplete,  is about 
122 tous, when the  timber is dry. 

The  four cast-irou standards which carry  the  pulleys (over  which 
the ropes pass), and  also  the  working  gear,  are  arralrged in  pairs, 
each  pair  being firmly connected by cast-iron  frames  and  wrought- 
iron bolts, and spread  considerably at  the  feet,  where  hey are  well 
bolted dowu to the piles and cap-sills. The face of each  standard is 
set  vertically, a d  one of each  pair is cast so as to  receive  the 
guide  rollers, which are fixed on to the platform, a t  the four corners, 
in such a way as to prevent  any  motion  (either  lateral or longi- 
todinal)  during  the  ascent;  the  other  has bolted to it a series  of 
ratchets,  or  teeth,  into which works a self-acting  pall of  sufficient 
strength  to stlstain the  weight  of  the  platform, should the  rope  give 
way, or should  any other  cause  arise  for  stopping  it,  before it has 
reachetl the  top.  Means  are  also provided for  throwing  the  pall  out 
of gear, when the  platform  is  to  be lowered. 

It has been already  stated,  that  the  shaft which carries  the  hoisting 
and  counterpoise d r u m  passes under  the railway and  the road. The 
two drum.; a t  each eltd of  the  shaft  are made  double, one-half re- 
ceiving  the  hoisting  rope,  and  the  other,  that  for  the  balance  weights ; 
and in the  centre of each shaft a third  single drum is fixed for  carry- 
ing  another counterpoise. The  drums are all 3 feet  in  diameter. 
The  four  lifting ropes are  each 4 inches  in  circumference,  and  are 
attached  to  the  ends  of  the oak transolnes by means of  strong bow- 
strings, to prevent  any  jerk  at  starting; those for the  balance  weights 
are each 2% inches  in  circumference; all the ropes are of gal- 
vanized iron wire. The  weights are  circular  plates of cast  iron, sus- 
pended through  the  centre by iron bolts. The  total  balance weight 
employed is  about 12+ tons ; but  this is not equally  distributed at 
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the  six points, as some  adjustment was necessary, to allow for  the 
additional  strength  of  the  timbers  under  the rails. After the com- 
pletion  of  the  bridge,  it was found that  the  state of the  timber affected 
the  weight  of  the  platform to such an extent,  that  the balance weights 
would require  frequent  adjustment.  They were therefore  arranged 
for  the heaviest condition,  after  continued  wet  weather; and the 
platform is  loaded, whenever it is  found to  become so dry  as to  be 
too light  for  the  balance weights. This was thought  to  be a more 
convenient plan than  continually  altering  the  balance weights,  which 
would have been necessary if they had been set  originally to the 
light weight. To obviate any risk of the  platform  rising of  itself, 
from neglect  of this  precaution, strong bolts, working by hand-levers 
through  the flooring, are fixed under  each end  of the  platform, which 
secure  it down to  the cap-sills of the front piles. 

I t  was ,originally  intended  that  the  balance  weights  should work 
in square  chambers,  to be formed by filling  in  between  the main 
piles  with  sheet-piling  and  puddle.  From  the looseness of the 
soil, however, and the  fact  that  the  chambers  were  actually  in  the 
canal on  one side, cast-iron  cylinders,  of sufficient diameter  to 
admit  the  weights,  and  properly  secured to the  main  piles,  were 
considered  both  more  economical, and more effectua!. These  cylin- 
ders  were  cast  in  two pieces, from an idea that  the  fixing would be 
facilitated,  but  this  did  not  prove  to  be  the  case;  and  the 
consequence  has  been,  that  there is always a slight  leakage at   the  
joint,  rendering  it  necessary,  about  once  in  ten days, to  pump  out 
the  water  collected  at  the  bottom.  This  evil is, however,  constantly 
decreasing,  from  the  rusting  up  of  the  joints,  and  in  time will pro- 
bably  altogether  disappear. 

It may  be  not  without  interest  to  give a brief  account of the 
obstacles  which  were  encountered  in  carrying  out  this work, 
arising,  principally,  from  the  opposition of the  Canal  Company, 
whose  interest  it  was to prevent  the  diversion  of  their traffic along 
the  new  line  of  railway, as long as possible. 

T h e  design  of  the  lift  bridge was prepared in the end of  the  year 
1846, and  having  been  submitted to, and  approved  by Mr. Cubitt, 
President  Inst.  C. E., as Consulting  Engineer  to  the  Company,  the 
work was included  in a general  contract  for  the whole branch, which 
was  let  in  February, 1847. In compliance  with  the  terms of the  Act, 
a copy of the  plan was forwarded  to Mr. Allen,  of Southwark, the 
surveyor of the  Canal  Company,  for  his  approval,  wl~en  some 
trifling  alterations  were made, for  the  purpose of obtaining a wider 
towing-path,  upon  which  he expressed  his entire satisfaction. The 
Canal  Company,  however,  withheld  their  formal  sanction, and took 
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advantage of Mr. Alien’s death, which occurred  at  the  time,  to 
ignore his approval, and to  commence a strenuous opposition,  upon 
the  ground,  that  the  letter of the  Act was not complied with,  inas- 
much as a “swing  bridge ” was the  one  therein  authorized,  and  no 
other. T h e  Haberdashers’  Company  were also induced  to  join  in 
the opposition,  upon the  strength  of  their  interest  in  the  occupation- 
road, which was to  be  diverted  over  the  new  bridge ; but  their  case 
never assumed any  great  importance. I n  August,  1847,  the 
Railway  Company  appealed  to  the  Railway Commissioners, to 
exercise  the  powers  conferred on them  by  the  8th  Vict., cap. 20, 
sect. 66, by  which  they  can  authorize  the  alterations  of  any works, 
upon  good  grounds  being shown. After a delay of  nearly  two  months, 
the Commissioners  discovered that  they could not  adjudicate,  until 
they had before  them  plans of a ‘‘ swing  bridge,”  such as the  Act 
appeared  to  have  contemphted.  Plans were accordingly  prepared, 
but it was  not  till  January  19th,  1848,  that  the Commissioners could 
decide  upon  their  power to act as requested,  in opposition to  the  pro- 
test  of  the  Canal  Company. The  latter Company  then  objected 
to  the  structure  on these grounds :-That i t  was an experi- 
ment,  and  therefore  might  fail ; that  the  piers were to  be of 
timber,  the  constant  repair  to  which would frequently  obstruct  the 
traffic;  that  the  balance-weights  were  to  work in water ; that  the 
platform was not  uniform  in  weight ; that  the  repairs  of  any  damage 
done  to  the  platform would cause  greater  obstruction  to  the traffic, 
than  in  the  case of a swing  bridge ; that  the  platform  might  fall  upon 
a barge ; and,  generally,  that  there  were  various  other defects  both of 
construction,  and  strength  in  the  details.  Such  objections  were at 
once  overruled bp the Commissioners, and permission  was given to 
proceed with  the works, as soon as  the  sanction of one of their officers 
could be obtained  to  the  details,  and  to  certain  regulations  respecting 
the mode  of working, proposed by  the  Railway  Company.  Three 
months were then  spent  in  supplying  Captain  Lafian  with suffi- 
ciently  detailed  drawings  and  calculations,  to  satisfy  him as to  the fit- 
ness and  capabilities of the  structure,  and four months  more  in  bring- 
ing  the  Canal  Company  to  agree  to  an  arbitration of their  claims, 
for  an assumed interruption  to  the traffic during  the  progress of the 
works, which  were  consequently  not commenced until  October, 1848. 
Meanwhile,  the  arbitration was proceeded with,  the  damages  being 
laid a t  f,jOOO, and  it  was  ultimately  decided  against  the  Railway 
Company at g2000; a most exorbitant  sum,  seeing  that  since  the  com- 
pletion of the  line,  the  greatest  number of barges  passing  through  the 
bridge  either way, in  twenty-four  hours, has not exceeded  fifteen, 
and not one in a hundred  has ever been detained a minute. I n  
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March, 18.19, the  bridge was conlpleted, and in May  it was 

iuspected by the Commissiorlers, sin~ultaneously with tile  rest o f t h e  
works. I t  was very severely tested by Captain Laffan, but witholrt 
showing any defects ; the  opening was nevertlleless postponed,  ill 
consequence of the  non-completion  of  the  electric  telegraph, which 
was  supposed  (though  erroneously)  to  be  essential  to safety i l l  

working. 011 the 2nd of  June, 1849, the lirle was opened for ' 
general traffic, since  which  time  the  bridge  has  continued  to work 
with  perfect success, and  without  involving  any expenses for repairs. 

Thus, however, by  legal  quibbles  and official routine,  nearly 
twenty-one  months of valuable  time were  lost. 

Immediately  adjoining  the  site of the  bridge,  two  cottages  have 
been  built  for  the  two  bridge-keepers,  who  are  coostantly  in 
attendance,  and are found  anlply  sufficient to  attend  to  the  bridge, 
the  signals,  and  the  level-crossing gates. The  platform is easily 
raised by tl~ern  to  the  full  height  in  forty seconds, and  no  case has 
yet  occurred  iu  which tile Canal  Company  have been able  to 
recover  the fiue for  detention,  to  which they are entitled by their 
agreement. 

Upon  the whole, therefore,  the  workiug  out of the  original idea 
has proved  highly  satisfactory,  and  the  aulendnlents which experi- 
rience would suggest  are  fewer  than usual,  even ill tlre case of 
works less original in their  character. At the same time, it  must 
be  admitted,  that  the  chief  advantage which was anticipated  from 
the  adoption of the  plan, namely,  economy in  construction, was not 
realized, owing  to  the  enormous compensation which  the  Canal 
Company  recovered,  aud  the  time  that was lost through non- 
observance of the  literal  wording of the  Act. It is doubtful, how- 
ever,  whether  even  strict  compliance worrlcl have  materially affected 
the  question  of  compensation, as the  Canal  Company  could  tl~en 
have  brought  to  bear  their  power  of refusiug land, except for the 
actual  site of the  rails  and  ballast.  Hence  the  importance of 
avoiding,  in  the  draft of clauses for  similar cases: specific terms on 
points of construction. 

T h e  advantages  which  have been obtained are:-that the 
opening  can  be  adapted  to  the  height of the  barge passing under, 
limited  only by the  height  of  the  horse  (where horse-power is 
used);  that  the  foundations are lighter  and  cheaper  than would 
be requisite fm a swing-bridge of the  same  span  and  width ; and 
that  great efficiency can  be  obtained  with a rnuch rougher class  of 
workmanship, than would be  admissible  in  auy  other  form of cow 
struction. It is  doubtful  whether  the  principle  could be adopted  in 
many other  situations,  as the circumstances  are  peculiar;  but  for 
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light  bridges,  where  the  span is small,  the  required  headway  does 
not exceed 20 feet, or 30 feet, and the  means  exist of adapting  the 
gearing to be worked by  one man only, it is submitted  as  worth  the 
trial.  .In  the  present  case  the  actual  cost  of  the  entire  work was 
S1300 ; but  this is not  to  be taken  as a fair  average, as the  prices 
were high,  the  dmcription of work novel, and  the  obstructions 
offered by the Canal  Company  frequent  and  harming. 

The  communication is accompanied by  four  drawings, Nos. 4502-5, 
from  which  Plate 13 has been compiled. 

- ~ ~. .- 

The PRESIDENT observed,  that he  had examined  the  vertical lift- 
hridzo referred  to  in Mr. Hood’s paper,  and  he  thought  it a very 
good  one, answering  its  purpose  exceedingly well. 

Captain MOORSOM inquired,  why  it  was necessary to  employ  two 
persons to  lift a bridge of so small a span as 21 feet,  and  whether 
there was any reason why a simple  opening  bridge,  turning  on  an 
axle,  and  which wonld only  have  required  the  attention of one man, 
had not been adopted. 

Mr. HOOD replied,  that  though  the  clpar waterway in  the  canal 
was only 21 feet on the  square,  yet  the  actual  length  of  the  bridge 
was 35 feet,  owing  to a towing-path  having to be  provided,  and  to 
the  line  being  askew to the  canal. He had  been  induced to adopt 
the  vertical  lift-bridge,  in  preference  either  to  the ‘‘ telescope,” or 
‘( bascule”  bridges,  because the lifting of the  platform  of  the  former 
could  be  regulated to the  exact  height  required  to  admit of the 
passage of the  barge; whereas, in the  other cases, it had to be 
moved entirely  away,  either up, or  to  one side. Moreover,  it  should 
be  remembered,  that  the  terms of the Act of Parliament  did  not 
allow any more room over  the  Canal Company’s property,  than  just 
sufficient to receive  the  ballast  and the rails,  which  rendered  any 
other  plan  than  the  present  almost impossible. 
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